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Purpose: To investigate the demographic, epidemiological, clinical, and laboratory char-
acteristics; treatment options; and outcome of human brucellosis with spine involvement at
a major hospital in Hulunbuir, a brucellosis epidemic region of China.

Patients and methods: A total of 842 patients with human brucellosis treated in the
Department of Brucellosis, Hulunbuir People’s Hospital from January 2011 to
December 2016 were included and analyzed in this study. The results of 67 brucellar
spondylodiscitis (BS) cases were compared with those that were negative for spine
involvements.

Results: The mean age of spinal brucellosis patients was 50.5+£10.2 years (43 males and 24
females; age range 29—-70). The risk factors for transmission are direct contact with animals,
such as working in the farm, and consumption of unpasteurized milk or daily products. Back
pain (92.5%), fever (85.1%), sweating (62.7%), and fatigue (52.8%) were the most common
symptoms. Magnetic resonance imaging (MRI) was performed in all the patients with
spondylodiscitis. The sites of involvement were lumbar (81.2%), thoracic (8.7%), cervical
(4.3%), thoracolumbar (2.9%), and lumbosacral (2.9%). All isolates from blood culture were
identified as Brucella melitensis, with 61% biovar 3 and 39% biovar 1 isolates. The
antimicrobial therapy for BS lasted for at least 3 months. In the presence of paravertebral
or epidural abscess, longer treatment was conducted to avoid possible sequelae.
Conclusion: In endemic areas such as Hulunbuir, BS should be considered in patients with
back pain and fever. MRI is a highly sensitive imaging modality that can be used to
differentiate BS from other spinal infections. This study will be helpful to establish strategies
for prevention, surveillance, and management of spinal brucellosis in China.
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Introduction

Human brucellosis is a disease that causes substantial morbidity of global impor-
tance with more than 500,000 new cases annually.' Brucellosis is transmitted to
humans directly or indirectly. Direct transmission may course through contact with
animals that carry the pathogenic bacteria Brucella or infectious material during
animal husbandry and meat processing.” By contrast, indirect transmission is
achieved through the consumption of unpasteurized dairy products.

Human brucellosis is endemic in the Arabian Peninsula, Turkey, Mediterranean
region, India, and Central and South America.®> This disease also remains
a serious public health problem in many developing countries, including China.®
In China, the epidemiology of human brucellosis became a real threat during the

719 although China is among the few countries where vaccines were

past decades,
used to prevent human brucellosis (Brucella Abortus 104 M)."' The epidemiology

of human brucellosis was aggravated in China during the period of 2005-2010."
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A total of 104,125 new cases of brucellosis were reported
from 2015 to 2016."* It is worthy to note that Inner
Mongolia is the most severe endemic area in China,'* '
partly due to the well-developed animal (cattle and sheep)
husbandry production in Inner Mongolia.'> However, stu-
dies report the detail clinical characteristics of human
brucellosis from Inner Mongolia are lacking.
Spondylodiscitis is the foremost cause of the debilitat-
ing and disabling complications of brucellosis, and the
axial skeleton is the most frequently involved site.!”
Brucellar spondylodiscitis (BS) is the involvement of the
vertebral column, interspinal spaces, and/or paraspinal
areas. In China, only limited reports described the spinal
brucellosis thus far, which were mainly focused on the
application of MRI imaging in the diagnosis of BS.'®2!
In this study, we analyzed the epidemiologic, clinical, and
laboratory data, as well as the treatment and outcome
characteristics of 67 cases with BS for the first time.

Patients and methods

Hospital and participants

This retrospective study was conducted at the Hulunbuir
People’s Hospital (HPH), Inner Mongolia. HPH is the
largest hospital in Hulunbuir with 1,255-bed and serves
whole region with 2.53 million residents, providing free
health care to approximately 35,000 inpatients a year.
From January 2011 to December 2016, the data of 842
admitted to the
reviewed. Patients

patients with human brucellosis

Department of Brucellosis were
younger than 18 years old and pregnant patients were

excluded.

Diagnosis of spine brucellosis

The diagnosis of spinal brucellosis was based on the clinical
symptoms and signs compatible with the disease (back pain,
fever, sweats, fatigue, and hepatosplenomegaly).'”** The
diagnosis was also based on the presence of specific anti-
bodies at significant titers (Standard Tube Agglutination Test,
STA test for Brucella >1/100) and/or isolation of Brucella
species in blood samples. Species identification was per-
formed by using matrix-assisted laser desorption/ionization
time-of-flight mass spectrometry (MALDI-TOF-MS). Other
criteria include a duration of more than 1 year or STA test for
Brucella >1/50 and infection in vertebra or intervertebral disc
on magnetic resonance imaging (MRI). All the demographic
data, physical examination findings, and laboratory analyses
(complete blood count, urine analysis, blood biochemical

examination, erythrocyte sedimentation rate (ESR),
C-reactive protein (CRP)) were recorded on brucellosis fol-
low-up forms. All blood cultures, STA tests, rose-Bengal
Plate Agglutination Tests, radiological imaging findings,
and therapy combinations were also documented on the
forms. Given the duration of the symptoms, the cases were
classified as acute (<3 months), sub-acute (3—6 months), and
chronic (>6 months) based on the diagnostic criteria for
brucellosis (health standard no. WS 269-2007) used in
China. MRI was performed in the patients with back pain
and positive serological tests of brucellosis. MRI was per-
formed using a 1.5-T MRI scanner (General Electric Signa
Excite High-speed Scanner, Milwaukee, USA) using appro-
priate coils. Vertebral bodies, endplates, intervertebral discs,
paravertebral soft tissue, and epidural spaces were assessed

for the diagnosis of BS.

Treatment

For the treatment, amikacin (0.4 g/day intravenously),
tobramycin (0.16 g/day intravenously), etimicin (0.2 g/
day intravenously), or cefoperazone sodium and sulbactam
sodium (4.5 g/day intravenously) were used in combina-
tion with levofloxacin (0.4g/day intravenously) for 2
weeks. The patients were given doxycycline (0.2 g/day
oral) and rifampin (0.6 g/day oral) or levofloxacin capsule
(0.5 g/day oral) for at least 12 weeks. For the patients with
bone destruction, drugs for regulating bone metabolism, as
well as neurotrophic agent and nonsteroidal anti-
inflammatory drug, were administered in addition to the
antimicrobial treatment. Relapse was considered as the
recurrence or exacerbation of pain, unexplained fever,
night sweats, weight loss, and re-increase in ESR and

CRP, new vertebral lesions, and recurrent bacteremia.

Data analysis

All statistical analyses were performed using the SPSS
software (version 22.0; SPSS, Chicago, IL, USA). The
distribution of variables in the groups was compared
with the Chi-squared test or Fisher’s exact test for catego-
rical variables. By contrast, the Mann—Whitney test was
used for continuous variables. P-values <0.05 were con-
sidered significant.

Ethics

The ethics committee of HPH approved the study. Written
informed consent has been obtained from all patients in
accordance with the Declaration of Helsinki.
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Results

Patients’ characteristics

During the study period, a total of 842 brucellosis patients
were enrolled in this study. All patients reported the history of
direct contact with animals or consumption of unpasteurized
dairy products. Most cases occurred in males with the male:
female ratio of 2.86:1 (Figure 1A). Additionally, 41.7% (351/
842) of the cases were reported in patients with age of 45-54
years. The epidemic peaked in 2014 with 197 reported cases.
Although the annual incidence rate fluctuated during the study
period, the gradually increased incidence rate was observed
(Figure 1B). Our data are in line with the previous observa-
tions at county levels.” Spinal brucellosis was most common
in adults aged 45-54 years, but uncommon in patients older
than 55 years (Figure 1C). The case distribution was similar
by year between BS and other brucellosis (Figure 1D).

Prevalence of spinal brucellosis

In our study, 19 patients were with cardiovascular involve-
ment, 24 cases with neurological involvement, 47 presents
with urogenital involvement, 10 reports respiratory system
involvement, 167 with liver damage, and 56 with renal
damage. It is worth noting that 8% (67/842) patients present
with spinal involvement, which is a significant cause of
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mortality associated with therapeutic failure. We further com-
pared the epidemiologic, clinical, and laboratory data, as well
as the treatment and outcome characteristics of BS cases with
other brucellosis cases (Table 1). The mean age of BS patients
was 50.5+10.2 years (43 males and 24 females; age range
29-72). Age was statistically significantly higher in the
patients with BS. The clinical presentations of the BS patients
were mostly acute (76.1%) or sub-acute (13.4%). Back pain
(92.5%), fever (85.1%), and sweating (62.7%) represent the
most common symptoms in BS group. Significant differences
in back pain were observed between two groups (Table 1).
When compared the laboratory findings, no significant differ-
ences in hematological values, erythrocyte sedimentation rate,
CRP level, Brucella STA with Coombs serum, and ratios of
growth in blood culture were observed between the two
groups. Blood culture results demonstrated a low detection
rate both in BS group (7, 14.9%) and BS-negative group (67,
8.6%). MALDI-TOF-MS method identified that 47 isolates
were Brucella melitensis biovar 3 and 30 isolates were
B. melitensis biovar 1 (Table 1).

MRI scan

Among 67 spinal brucellosis cases, MRI technique revealed
that 56 patients presented with lumbar involvement, 4 with
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Figure | Age distribution and year distribution of 842 human brucellosis patients, Hulunbuir, China, 2011-2016. (A) Age distribution by sex. (B) Annual incidence of
patients by sex. (C) Age distribution of patients with/without spinal brucellosis. (D) Annual incidence of patients with/without spinal brucellosis.
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Table 1 Comparison of demographical, clinical, and laboratory features of 842 cases of human brucellosis, Hulunbuir, China,

2011-2016
Clinical characteristics Patients with BS Patients without BS P-value
n=67 (8.0%) n=775

Age (y) 50.48+10.20 43.88+14.21 0.002

Sex (male) 43 (64.2) 581 (75.0) 0.053

Risk factors for transmission
Direct contact with animals 63 (94.0) 751 (96.9) 0.208
Consumption of unpasteurized dairy products 4 (6.0) 24 (3.1) 0.208

Duration of symptoms
Acute 51 (76.1) 501 (64.6) 0.058
Subacute 9 (134) 75 (9.7) 0.325
Chronic 5(7.5) 128 (16.5) 0.051
Relapse 2 (3.0 71 (9.2) 0.085

Symptoms and clinical findings
Back pain 67 (100) 141 (18.2) 0.000
Fever 57 (85.1) 603 (77.8) 0.166
Sweats 42 (62.7) 538 (69.4) 0.253
Fatigue 39 (58.2) 512 (66.1) 0.195
Artyralgia 20 (29.9) 186 (24) 0.285
Hepatomegaly 3 (4.5) 40 (5.2) 0.807
Splenomegaly 12 (17.9) 108 (14.1) 0.372

Laboratory data
WBC <4x107/L 8 (11.9) 69 (8.9) 0.408
PLT <100x107°/L 8 (11.9) 62 (8) 0.262
ALT >40 U/L 17 (25.4) 147 (19) 0.204
AST >40 U/L 18 (26.9) 222 (28.6) 0.757
ESR >20 mm/hr 42 (62.7) 427 (55.1) 0.230
CRP >5 mg/L 53 (79.1) 542 (70.1) 0.120
SAT 21:100++ 53 (79.1) 534 (68.9) 0.081

Positive blood culture 10 (14.9) 67 (8.6) 0.087
Brucella melitensis biovar 3 7 (10.4) 40 (5.2) 0.126
Brucella melitensis biovar | 3 (4.5) 27 (3.5) 0.938

Notes: Data are expressed as patient number (%) or meantstandard deviation.

Abbreviations: BS, brucellar spondylodiscitis; WBC, white blood cell; PLT, platelet; ALT, alanine transaminase; AST, aspartate-aminotransferase; ESR, erythrocyte

sedimentation rate; CRP, C-reactive protein; SAT, standard tube agglutination test.

thoracic involvement, and 3 with cervical vertebral involve-
ment (Table 2). Meanwhile, 2 presented with both thoracic
and lumbar involvements, and 2 suffered from both lumbar
and sacral vertebral involvements. The most prominent
involvement was L3-L4 of the lumbar spine (73.1%).
Additionally, 14 cases presented with paravertebral abscess
formation, 12 patients found cord compression, and 7 with
epidural abscess formation.

Follow-up
Among 67 spinal brucellosis patients, 63 were followed up
and 4 cases were lost contact. After 12-weeks treatment,

the effective rate was 90.5% (57/63). Cord compression
was still found in 3 cases and underwent the surgical
treatment with no relapse, and 2 patients changed of ther-
apeutic regimen owing to the liver damage of rifampin.
However, the therapeutically failure and relapses were not
reported in our study after 24-weeks treatment.

Discussion

Human brucellosis cases mainly appear in particular key
cities in the endemic areas of China, including Hulunbuir,
Inner Mongolia. In Hulunbuir, comprehensive procedures
for controlling the source of infected animals are lacking,
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Table 2 MRI findings of 67 patients with brucellar
spondylodiscitis
MRI findings n %
Involved vertebrace
Lumbar 56 81.2
Thoracic 4 6.0
Thoracolumbar 2 29
Lumbosacra 2 29
Cervical 3 4.3
Abscess
Paravertebral abscess 14 20.9
Epidural abscess 7 10.4

and the knowledge transfer from the doctors to the high-
risk population is inadequate. These reasons may primarily
explain the high incidence of the disease in this region.
Although many organs and systems might be involved, the
osteoarticular disease is the most common complication in
brucellosis.'?

Spondylodiscitis more frequently occurs in adults and
the elderly than in other populations. The mean age of
patients in this study was 50.5+10.2 (range 29-72) years,
which is consistent with previous studies.?**>** This is
probably explained by the increased involvement in live-
stock breeding with increased exposure rate. Of note, all of
the blood culture positive isolates were B. melitensis, with
61% biovar 3 isolates and 39% biovar 1 isolates. These
data were consistent with previous studies where human
brucellosis was mainly caused by B. melitensis biovar 3
and biovar 1 in Inner Mongolia.*®

The patients with BS were significantly older than
those without spinal involvement (P=0.002). Male patients
predominated in the population (64.2%). Given that the
greatest risk factor for transmission was direct contact with
animals (91.0%), the male predominance likely reflects the
exposure pattern. That is, the occupation of males is
usually livestock in a pastoral economy, whereas females
are less exposed to livestock in their domestic duties. Our
cases mainly include the herdsman and peasants. The
clinical presentations of the patients were mostly acute
(76.1%) or sub-acute (13.4%). Given the widespread use
of imaging techniques, such as MRI, and timely treatment,
most patients are diagnosed in the early stages of the
disease. This finding differs from those of previous studies
reporting chronic presentations.

The most common symptom in patients with BS is
back pain (33-85.9%),'72%?® followed by fever (44.3—
92%) and sweating (27-69%).2%%7

Our study results are compatible with earlier reports.
However, our ratio of back pain (92.5%) was higher, and
most of patients in our hospital complained of back pain.
The isolation of the pathogen in culture is the gold stan-
dard of diagnosis for brucellosis. Blood culture sensitiv-
ities range widely from 17% to 85%, depending on the
strain involved, disease phase, and previous antibiotic
treatment.”® In this work, a low isolation rate (14.9%) of
Brucella isolates from blood cultures was associated with
the experimental antibiotic treatment prescribed by physi-
cians before obtaining cultures or the inadequate micro-
biological techniques and prolonged blood culture time.

The lumbar spine is the most frequently affected level,
followed by the thoracic and cervical segments.'”***® The
lumbar segment was also the most frequently involved
region in our case series, with a rate of 81.2%. However,
multiple-level involvement was described in 9% to 20% of
the cases.”® In our study, only four patients were involved.
The involvement of multiple vertebral bodies and the pre-
sence of skip lesions occur mostly in tuberculosis
spondylodiscitis.”” Although the intervertebral disc spaces
are not generally affected in metastatic diseases or in
tuberculosis spondylodiscitis, these cases are narrowed in
patients with BS. The irregular and thick enhancement of
the abscess and abnormal signal in the paraspinal regions
are suggestive of BS.

MRI is useful in differentiating BS from other spinal
pathologies, including tuberculous spondylitis, pyogenic spon-
dylitis, postoperative changes, spinal degenerative diseases,
and vertebral metastases.'”*>*’ This technique exhibits
a high sensitivity for detecting spinal brucellosis in the early
stages. The method also provides an excellent definition of
paravertebral and epidural extension and follow-up of the
disease.

The management of spinal brucellosis has not been stan-
dardized, and the duration of antibiotic therapy, selection of
drugs, and the role of surgical intervention remain controver-
sial. According to the World Health Organization, the treat-
ment regimen for brucellosis consists of a combination of
doxycycline and rifampicin (both drugs administered for 6
weeks) or doxycycline plus streptomycin.®®*° However, the
treatment results of this study implied that doxycycline and
rifampin with or without levofloxacin are more effective than
other drug combinations for BS (unpublished data).

The therapy duration varied greatly depending on clinical
response and ranged between 2 and 6 months.'*""In our case
series, all patients received treatment with a combination of 2
or 3 antibiotics, and the therapy duration lasted for at least 14
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weeks. Cases of severe neurologic deficit and incapacitating
back pain often necessitate surgical intervention. Given the
good response to antibiotic treatment, only three patients
received surgical treatment because of cord compression.
Our findings are similar to those of other studies.***
Surgery is the last option for treatment and is given for
persistent spinal instability, cord compression, and severe

muscle weakness.>>°

Conclusion

This report describes the epidemiological and clinical charac-
teristics of 842 cases of human brucellosis in Hulunbuir, China.
Given that brucellosis is still endemic in this region, brucellar
spondylodiscitis should be considered in elderly patients with
back pain and fever. MRI is recommended for early diagnosis
and attention should be given to the prolonged duration of
patient treatment with paravertebral and epidural abscesses.
This study will be helpful to establish strategies for prevention,
surveillance, and management of spinal brucellosis in China.
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